The use of low-carbon evaluation indices for tourist attractions facilitates the promotion of low-carbon tourism. However, balancing tourism and environmental considerations has become critical to the development of the tourism market. Compared with road vehicles, cable cars are environmentally friendly, convenient, and economical. This study presents a framework for evaluating cable car development projects on the basis of the following aspects: (a) determining guidelines for cable car stations and route layouts, (b) establishing a logical framework for assessing the feasibility of cable car systems, (c) identifying station assessment items, and (d) evaluating the assessment items for potential routes by applying the analytic hierarchy process. These aspects can facilitate executing thorough and pragmatic assessments of cable car development projects.
Introduction
In Taiwan, tourism is flourishing and ecotourism is progressively growing, and tour itineraries are increasingly focusing on mountainous and forest regions. Low-carbon tourism is an approach to cultivating sustainable tourism associated with a low-carbon economy. The core value of low-carbon tourism is to provide a highquality tourism experience that ensures that transportation, accommodation, sightseeing, shopping, and entertainment are associated with low-carbon emissions and reducing pollution. The use of low-carbon evaluation indices for tourist attractions facilitates the promotion of low-carbon tourism. 1 However, balancing tourism and environmental considerations has become critical to the development of the tourism market. Compared with road vehicles, cable cars are environmentally friendly, convenient, and economical.
Furthermore, cable cars can provide the following services.
1. Transportation alternatives and traffic alleviation. Cable car systems can overcome landscape barriers and directly connect tourist attractions and major transportation hubs. They can also be used to create new transportation routes, effectively replacing and sharing the burden of existing roads while expanding the capacity of transportation services. 2. Connection services between recreational hotspots. Cable cars can systematically connect hotspots and recreational resources, thus saving time and travel costs between hotspots, increasing journey flexibility, and diversifying recreational activities. 3. Outdoor scenery and recreation. Introducing cable cars can provide a completely new perspective for viewing scenery and enjoying recreational activities, enabling tourists to appreciate unique natural views and scenery from the air.
Therefore, numerous cable car construction plans have been proposed to concurrently develop the tourism market and address environmental protection concerns.
Frameworks for assessing cable car construction investment projects involve numerous factors such as construction technology, geology, market conditions, financing, land acquisition, environmental impacts, and traffic. Such frameworks must incorporate diverse assessment factors and evaluate them on a case-by-case basis. In this study, an assessment framework involving several dimensions and indicators was established using case examples, research reports, and expert opinions. Questionnaires were administered to selected experts to determine the weights of the evaluation dimensions and indicators. The results of this study verified the feasibility of this assessment framework and may serve as a reference in assessing the effectiveness of cable car construction projects for relevant government departments in Taiwan.
The remainder of this article is organized as follows. Section ''Principles of selecting cable car stations and route layouts'' describes the principles of selecting cable car stations and route layouts. Section ''Framework for assessing cable car investment projects'' explains the assessment procedure for the cable car investment projects, which involves establishing assessment dimensions, criteria, and weightings through the analytic hierarchy process (AHP). The results of this study can serve as a reference in feasibility assessments of cable car construction projects for relevant government departments in Taiwan.
Principles of selecting cable car stations and route layouts
This study was conducted based on approximately 40 cable car assessment projects in Taiwan. The four basic principles governing the selection of stations and route layouts are outlined as follows: 
Framework for assessing cable car investment projects
According to the preceding basic principles, the framework for assessing cable car investment projects can be divided into the following categories:
1. First, to confirm the characteristic of an investment project (whether for transportation, tourism, or others), a preliminary analysis should be performed to determine whether a particular location should be included in a list of potential stations. Each hotspot within the region should be assessed according to three dimensionsnamely, the current situation, demand, and social aspects-and then be designated as a starting or intermediate station. 
Initial station assessment
The initial assessment of potential stations involves conducting a situational evaluation on the three dimensions: (a) current situation (i.e. the current situation of development in the location), (b) demand (i.e. the future direction of development in the location), and (c) social aspects (i.e. the level of support from the public and government regarding the development of the location). Table 1 extrapolates these dimensions. Conducting evaluations according to these three dimensions provides a preliminary understanding of whether a location should be shortlisted as a potential station for assessment and whether the location being assessed can be designated as a starting or intermediate station. After further geological, engineering, and land assessments are conducted, the locations of potential stations are selected, and the stations are connected to create a possible route. This possible route undergoes an integrated assessment and selection, as described in the following section.
Cable car feature comparison
Over the past century, the technology for cable car systems has developed rapidly. Most cable cars have been constructed in harsh environments such as cold and snowy ski resorts (e.g. Mt Titlis in Switzerland and Chamonix Valley in France), near great waterfalls in regions that are humid all year, near the sea (e.g. Hong Kong and Singapore), in regions affected by salinity, in foggy regions (Huangshan), or at the edge of deserts (e.g. the Great Wall of China). Japan's Hakone Ropeway is subjected to extreme environmental conditions such as hot springs and snow. To date, all these cable cars have been operated safely. Currently, more than 10,000 cable car systems have been constructed worldwide. These aerial tramways and lifts are called ''ropeways'' in Japan. 
Cable car project assessment dimensions and criteria establishment
Several studies have investigated numerous cable car plans and concepts proposed in Taiwan. Such studies are summarized as follows. 
Level of support from local opinion leaders and the public
The level of support from local opinion leaders and the public Level of policy support from public departments
The level of policy support from public departments
Sun applied the AHP and established a two-layer model structure, which entailed considering 5 evaluation factors and 13 evaluation criteria, for enhancing cable car site selection. The proposed hierarchical evaluation framework was optimized after consulting specialists. A specialist questionnaire was designed on the basis of the hierarchical framework and was used in determining the relative weight of the evaluation factors and criteria. The site selection procedure conducted for the Beitou cable car was adopted to verify the feasibility of applying the AHP in site selection. The proposed hierarchical framework and decision model can be used as a reference for future cable car site selection. 4 Chen 5 also applied the AHP to evaluate the feasibility of constructing a cable car system between Tataka and the main peak of Yushan at the Yushan National Park. Chou studied the feasibility of establishing a high-mountain cable car system and investigated the planning and evaluation procedures conducted for the Nantou cable car line, located in Ren'ai Township, Nantou County. A specialist questionnaire was administered in this study, and the AHP was employed to calculate and order the weights of evaluation factors of the cable car construction in Ren'ai, Nantou. Moreover, crucial criteria used in establishing the cable car system were compared for providing suggestions for relevant agencies. 6 Ma investigated tourist attitudes toward highmountain cable cars and conducted a case study of the Kukuan and Mt Anma areas. The recreation opportunity spectrum, attitude theory, and relevant studies constituted the theoretical basis of this research. A questionnaire survey was administered to tourists, and independent sample t tests, the chi-square test, one-way analysis of variance, and Duncan's new multiple-range test were used to analyze tourist attitudes toward such cable cars. 7 Tsou adopted social judgment theory (SJC) to analyze cable car construction in Kaohsiung. SJC pertains to the deviation between the subjective perceptions of decision-makers and an objective environment as well as the competing subjective perceptions among decisionmakers. Tsou also discussed reasons for cognitive dissonance and examined approaches for reducing cognitive dissonance in public decision-making. Key decisionmaking variables obtained from interviews were implemented in an SJC-based questionnaire to clearly examine the level of cognitive dissonance among decision-makers. This examination was conducted to provide governmental departments with a reference for devising policies and response measures since they face similar disputes. 8 Lin and Chang 9 used a geographic information system to analyze various aspects of site selection for the Beitou cable car system; such aspects included recreational factors, safety, environmental influences, and impact on the lives of inhabitants of local communities. Although studies on cable car construction in Taiwan have widely adopted the AHP as an assessment method, they differed substantially in their assessment dimensions and index content. Moreover, these studies have not proposed assessment considerations of domestic cable car construction cases regarding the promotion of public participation, but they have mostly rated possible schemes and assessment indices directly. However, evaluating assessment indices is complex, and directly rating them is difficult. Therefore, in this article, we propose a revision of the hierarchical evaluation framework and a paired comparison to establish a revised evaluation mode. Accordingly, a comprehensive literature review and in-depth interview with experts were conducted. Figure 1 and Table 3 show the cable car assessment dimensions, criteria, and bases. The following sections detail the establishment of the evaluation mode.
Integrated assessment and selection of routes
Construction of assessment criteria and weightings. The AHP has been used in diverse applications, 10 including the development of transportation strategies. [11] [12] [13] In this study, the AHP literature 14, 15 was extended by addressing the necessity of prioritizing numerous alternatives exhibiting high heterogeneity. The AHP has many advantages over other analysis methods in that it facilitates simplifying complex decision-making problems by decomposing them into hierarchies, and it is simple enough to be understood by nonprofessionals. Therefore, in this study, we examined the validity of the AHP in evaluating the sustainability of cable car construction projects. Generating priorities through an organized decision-making process entails breaking down a decision into several hierarchies according to the following steps:
1. Define the decision problem. 2. Identify the actors involved. 3. Establish a hierarchical framework. 4. Design a questionnaire: This step enables obtaining a paired comparison matrix A. If n factors are compared, then the number of paired comparisons that must be conducted is n(n 2 1)/2. Because of the reciprocal property of paired comparisons, if the ratio between elements i and j is a ij , then the ratio between elements j and i is 1=a ij . Similarly, the lower triangular matrix of the paired comparison matrix A is the reciprocal of the upper triangular matrix, as shown in equation (1) where w i represents the element weight of i; i = 1, 2,..., n and a ij represents the relative importance ratio between elements, i = 1, 2, ... , n; j = 1, 2, ... , n.
Calculate the eigenvalue and eigenvector:
The geometric mean can be obtained by multiplying elements in every row and then normalizing the value, as expressed in equation (2)
A new eigenvector, W 0 i , is derived by multiplying the paired comparison matrix A with the obtained Effects on the cultural history of the region, lifestyles of the residents, industrial/economic activities of local businesses, and recreation quality E82 Effects on the natural environment Effects on landscape and environmental resources, environmental carrying capacity, noise, hydrology/water quality, land parcel changes, and air quality as well as the prevalence of acute mountain sickness E83 Effects on the ecological environment Effects on ecological conservation, environmental sensitivity, and rare flora and fauna; noise pollution should also be considered eigenvector W i . Moreover, l max is obtained by dividing every vector of W i 9 by the corresponding original vector W i , and then calculating the arithmetic mean of every derived value
6. Execute a consistency test: This step involves conducting a consistency test to determine the consistency index (CI), as expressed in equation (4) . Saaty suggested that the most satisfactory CI is \0.1 and that the highest allowable bias is CI \0.2; if the CI falls within this range, consistency is ensured. This is expressed as follows Table 4 shows the results of the paired comparisons conducted in this study. The designed survey was completed by 14 experts (10 county government supervisors, 2 township office supervisors, and 2 construction consultancy company supervisors). The survey was used to evaluate the 8 dimensions and 24 evaluation criteria.
Integrated assessment and selection
When the assessment dimensions and criteria weights determined by the specialists satisfied the consistency requirements, the weights and each scheme were applied in determining the priority index (PI) in every assessment index. The PI was obtained by calculating the weight W i and score X ij of each scheme i derived from each index
The specialists directly rated the score X ij of each scheme i obtained from each index. Because evaluating every assessment index is complex, we proposed conducting a paired comparison of the schemes. The advantage weight of each index was considered its score, and the calculation method was identical to the described weight evaluation method executed using the paired comparison matrix.
Conclusion
This study adopted a mixed design comprising literature reviews, observations, and interviews. We performed focus-group interviews for qualitatively studying and devising the assessment dimensions. A quantitative multicriteria decision analysis was also conducted. This study primarily focused on evaluating cable car construction schemes in order to establish a hierarchical evaluation framework based on the characteristics of cable car construction assessments in Taiwan. This evaluation framework incorporates diverse assessment factors weighted according to individual case differences. According to the Act for Promotion of Private Participation in Infrastructure Projects and related feasibility studies, the established framework can serve as an assessment scheme in practical applications. In addition, on the basis of the assessment indicators, we derived potential recommendations to conduct paired comparisons and rankings and calculated the scores of the various schemes. This approach avoids appraisal difficulties associated with the direct allocation of scores to various schemes using assessment indicators. We suggest that follow-up studies extend the established framework to analyze the difference in weights associated with assessment dimensions and criteria, which are defined by experts from different units, such as the central government or local government, or experts in different areas.
In this study, the relative importance in the pairwise comparison matrix was defined as a crisp value. However, the experts mostly applied semantic expressions in their subjective assessments. Therefore, followup research may consider applying fuzzy semantic expressions.
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